Structural insight into a novel neutral metalloproteinase from Paenibacillus spp. BD3526: Implications for mechanisms of rapid inactivation and calcium-dependent stability.
The proteinase with milk-clotting activity (MCA) from Paenibacillus spp. BD3526 is characterized as a neutral metalloproteinase of 35kDa. However, the rapid reduction of its MCA during separation and purification leads to low enzyme recovery. The effects of metal ions, inactivation kinetics, and concentration of calcium on the enzymatic activities and thermal stability of the BD3526 metalloproteinase were investigated. In the absence of calcium, the residual activities of the BD3526 metalloproteinase sharply declined during the first three hours, and continued to slowly decrease thereafter. The activities were well fitted by a double-exponential decay model. The inactivation rates were significantly inhibited by calcium and the residual enzyme activities were maintained at more than 80% for 30d at room temperature with 50-100mM calcium. An intermolecular autoproteolytic mechanism was responsible for BD3526 metalloproteinase inactivation. The target protein band with MCA remained largely undegraded in the enzyme solution that was supplemented with 100mM of calcium, but gradually diminished over time in the absence of calcium. N-terminal amino acid sequencing showed that cleavage at the His252-Ala253 peptide bond facilitated the conversion of the zymogen into the active enzyme. Sequence alignment revealed the presence of two highly conserved motifs, HEXXH and GXXNEXXSD, indicating that the enzyme belonged to the metalloproteinase family M4, also known as thermolysin-like proteinases (TLPs). Further structural analysis showed that the observed calcium-dependent stability of the BD3526 TLP may be attributable to a partly degenerated calcium-binding site, Ca1-2, and a mutant calcium-binding site, Ca3.